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CT The author generalizes. ‘some of his previcns’ rents to the case of a 
- Boolean functions. Given an increasing sequence of n-place Boolean vec- © 
sub 1, see, A sub r, anda system of Boolean functions f sub 1, 

». the mmber of pairs-A subi, A sub (441): for which F(A sub i} 1s greater 
‘£(A sub (444)) for at least 1. function of the aystem may be called the fall of 
systen on the sequence. . The. followipg result is obtained: 


Br (Fob Ay 5 6 oy £ mbm) = MDeolE mb 1, 5 yf mbm) (1) 
ihre Tvl fs 1, o- iiB3t ip the inversion complexity of the systen, and 


“where Des (f subi, ..., f subm is the maximum fall of the function system on 
i. Ancressing. Bplace, Boolean ‘Vectors. z Orage. art. bas: “as equations. 
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TITLE: Normal algorit \hor computing Boolean functions 
SOURCEt AN SSSR. Doklady*®, v- 157, no. 2, 1964, 262-264 
TOPIC TAGS: algoriths, normal algorithm, Boolean function, Boolean algobra 


ABSTRACT: A normal algori ths “ccaputes" a Boolean function f of n arguments, 
provided OL(P) = F(P) for ony n-dimensional Boolean voctor (tho author uso3 tne 
term "Boolean vector" to refer to a word in alphabet Ol; "n-dimonsional Boolea: 
voctor" to refer to a Boolean vector of longth a; and “Eooican funotion of a 
argumonts" to refor to a fenction of an n-dimonsional Boolean vector with per- 
nisaible values O an: 1). Soven theoreas and nino corollaries relatirg to tho 
algorithms and Boolern functions in question are developed, ‘Tho author considers 
that these theorezs Gay ba extended in scope, os Vv. A. Kus'aoin has actually dona 
' for two of then. 
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MARKOV, A.A.3 CHUDOV, L.A. (Moscow) 


'Higher approximations in asymptotic solutions for a viscous gas flow near the impermec 


boundary and in the rezicn cf a diffused shock wave". 


report presented at the 2nd All-Union Congress on Theoretical and Aplied 
Mechanics, Moscow, 29 Jan - 5 Feb 6h. 
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AUTHOR: Markov, A. A. 


TITLE: Calibration and stabilization of the amplitude characteristic slope ana its 
displacement 


SOURCE: Ref. zh. Avtomatika, telemekhanika i vychislitel'naya tekhnika, Abs. 123309 


REF SOURCE: Tr. 6-y Nauchno-tekhn. konferentsii po yadern. radioelektron. T. i. M., 
Atomizdat, 1964, 81-89 


TOPIC TAGS: analog digital converter, computer input unit, analog digital conversion 


ABSTRACT: “Methods are investigated for the calibration and stabilization of tie siope 
and the displacement of the amplitude characteristic of the voltage-to-number conver= 
ters. Lt is noted that the reduction of the error in the linear amplifier curing the 
calibration of its gain may be achieved by measuring the ratio of the incremental in- 
put and output increase. To stabilize the gain it is proposed that a voltape be 
applied tw the auxilliary amplifier control input. This slowly varying voitage ce- 
rived from the pulses by conversion represents the difference between the input and 
reference pulses. In the case of a linear amplitude discriminator whose character- 
istic is displaced from zero the stabilization of its displacement may be realized 

-by introduction of a comparator circuit comparing the output voltage pulse with the —_— 
reference. The stabilization of the characteristic slope may be accomplished by 


"Cord 1/2 UDC: 681.142.621 
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‘including a subtractor circuit for the two output signals. The corresponding design 
‘relationships are presented. [Translation of abstract] G. K. 


-SUB CODE: 09 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001032420015-3" 


-3 
"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001032420015 


gs ea Sieh PESin ee cleentEs pe i 283 


—s Paes iteas 13 


Ea dIS8 1-68 _ewt(m)/1/E¥P (t)/ETI  DJ/uD —_— 
' "ACC NR, AP6011250 


} (NW) SOURCE CODE: UR/0423/66/000/006/0093/0093 
es, 
AUTHOR: Garkunov, D, N.; Markov, A. A. Golikov, G. A. As 
1 —— ee Se ee 
ees 
ORG: none 
v 


TITLE: Determining antifriction propertied! of materials. Class 42, No. 179975 


Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki 
TOPIC TAGS: 


SOURCE: » No. 6, 1966, 93 
antifriction Property, friction pair 


ABSTRACT: This Author Certificate introduces a meth 
tion properties of materials. 
pairs, an inert metal su 
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AUTHOR: Harkov, Al.A 


TITLE: Alphabet Coding, » . 
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TEXT: Let is eae ie ae “Tpbabet and "C00 ) he the set ef 
? fi " 
words with the letters of CU . Po every a & Cf there ss adguined 
“mpty word ui the ietters of which belong to the alphabet Wp lt, 


BOG) Vher to every word 4 a CE MY there corcesronnas 


‘ a 


and only one word ou 4 fe) Che syste: fo wore Ff, 

\ 

fi, to 
-cnerates a mapping of the set 5{ GC) into the t iC te) whicr ecard. oe 
‘Ref. 1) is denoted as the alphabet coding Let 1/¢) be tra vert} 
word 4 3 the dicticnary cersisting of all words J((Y%) the lanethe 


, ‘ ty , ee eae a) n kro ainthor oomapdesr: 
: 7 , ' 
te Jetionna x a ul With the property treat O¢ “opt 
: ae a 
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Theorem 2 : Nece mry ord sufficient for the fart that Wo orenlinue ae 
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g/020/61/139/003/007/025 
6.9500 B104/B201 
a 
AUTHOR: Markov. Al. A. 
TITLE: Alphabetic coding 


PERIODICAL: Akademiya nauk SSSx Loklady v. 139, no. 3, 196: 560 - 561 


TEXT: In a previous paper (DAN. 172. no. 3, (1960)) the author hat 
described a method for so.virg Froo.ems invoived in the biunigque 
alphabetic coding without memory. Reaults are offered here that iispiay 
certain properties of a biunique aiphabetic coding, by which the majority 
of such problems are aoived as are formulated for the case of a dyadic 
coding of a variable .ength in the paper by E. N. Gilbert et e. { Beil 


Syst. Techn 7. 78, no 4 arty gaur), The foilowisng defini ..cn2 are 
introduced: ‘A 2 f{u., u oy bo ga taken to be a system of worde for 
2 Db’ 
a 
coding in the aiphabet * = Tike, Bye vers D y3 > (u,) + 2 and V 
T is! 1 

db = Max (Ala e - t. fo each word u, from ‘Uv corresponds a ietter a. 

leism i’- Pe i 
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Alphabetic coding B104/B203 ay 
from the alphabet Me fa.. ..... a! and by decoding one underetands 


a restoration of the prototype cf a given information which is a definite 
word in@in the coding of ‘ When studying the coding process, the coding 
machine is assumed to receive a word by way of feeding of one letter 

after the other. The question as to wether or not the decoding device 
requires an end memory, is of interest in this connection. This memory 

is characterized by the number Toy} Tray) is defined such that the firet 


t lettere can ve gafely decoded for any t. provided the t + Toy) first 


letters of the information are known With reference to the abovementioned 
previous paper, the following theorems are established: Theorem °; 
Insofar as the coding of the system Wo has the property of a finite delay 
it is necessary and sufficient that the graph G(Ut) contains no closed 
contours. Gil¥) are the sources with finite states that have been defined 
in the previous paper. Theorem 2: If the coding of system i nas the 
property of a finite delay, then Tw <$(n-m+1). If is the clase of 


information, the decoding of which has not been possible in the beginning 
until all information has been obtained, then theorem 3 will be vaiid: 
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Ges LéG(X)}. If ct has not the property of a finite delay, theorem ¢ 
will be valid: #27 « Lt? (G(ut. Theorem 5: To prevent the system /% from 
admitting a larger number of bas:c information with the property of an 
infinite delay, 1t is necessary and sufficient that the graph &(1° 
contains no coupled pairs of contours which, on the transition from one to 
another, produce different words in ‘fy. Theorem 6: A code exists that 
has not the properties of a prefix, and 1s not the inverse for such codes 


soe 4 \ 
as satisfy the condition ae r (uy: = 1, where r is the base of the 
alphabet f. 
There are 4 references: * Soviet-tloc and 3 non-Soviet-bloc. 


ASSOCIATION: Issledovatei'skiy Piziko-tekhnicheskiy institut pri 
Gor'kovskom gcsudarstvennom universitete im. N. 1. 
Lobachevszogo (Researct: Institute of Physics and Technology, 
Gor'kovskom State University imeni N. 1. L.obachevskiy 
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PRESENTED: August 11, 7960, by . I Berg, Academician 
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_MARKOV, Al.A. (Gor 'kiy) 


Nonrecurrent feedback. Probl.kib, no.83169-186 '62, 
(MIRA 1634) 
(Information theory) 
(Feedback (Electronics) ) 
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“ABSTRACT: Some regulte.s are oa of an investigatio: of error ear ectng 4 

+ nonuniform codes. » Let: words: (communications) ' ‘dn an aiphabet x be encoded as a 
‘aifferent system of words in an alphabet U. “in transmission, one or more : 
“letters in the X alphabet. go wrong, and the’ decoder has to detect: and correct the | © 
error... Conditions are investigated under which the U-word system permits the . 
realization ofa decoding. in the form of a \ finite-determinate operate: Orig. art.|~- 
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SHVANOV, V.N.; MARKOV, A.B. 


. Izv. vys. 
Graduaticn analysis of sandstone in thin sections : 
ucheb. zav.; geol. i razv. 3 nc.12:49-55 D '60, (MIRA 14:5) 


1. Leningradskiy gosudarstvennyy universitet imeni A, A. Zhdanova. 


(Sandstone—-Analysis) 
(Particle size determination) 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001032420015-3" 


(id CAE A aR 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001032420015-3 


RET ar Pace Sean 


BS ESE as ae aa 


SHVANUV, V.N.; MARKOV, A.B. 


Correlation of the results of granulometric analyses of sand rocks 
in tiin-sections, loose preparations, or by the use of the sieve 
method. Uch.zap. LGU no.310:68-80 '62. (MIRA 16:11) 
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BAZILEVSKAYA, N.A., prof.; OLISEVICH, G.Pe;_MARKOV,A.G.; RADISHCHEV, 
A.P.; NERONOVA, M.D., red.izd—va; SHLIKHT, A.A., tekhn.red. 


[Qutdoor perennial flowers; guide for the flower grower] 

Mnogoletnie tsvety otkrytogo grunta; spravochnik tsvetovoda. 

Pod obshchei red. N.A.Bazilevskoi. Moskva, Izd-vo M~va kommun. 

khoz RSFSR, 1959. 438 p. (MIRA 15:5) 
(Floriculture ) 
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KRUTOV, Mikhail Tllarionovich; 
Mikhaylovna; VYATKIN, 
M.M., tekhn, red. 


MARKOY, A-G.3. SAMODANOVA, Valentina 
$.V.; PESTRYAKOV, A.I., red.; GUREVICH, 


[Catalog of spate parts for the machinery uesed in the cultiva- 
tion of sugar beets] Katalog zapasnykh chastei k mashinam po 
vozdelyvaniiu sakharnoi svekly. Moskva, Gos. izd-vo sel'khoz. 


aa 1959. 72 . (MIRA 14:12) 


Sugar beets (Agricultural machinery ) 
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LUK'YANOVA, N.D.; MARKOV, 4.G. 


Biactive electrodes. Yop.neirokhir. 22 no.6:51-53 H-D '58, 
(MIRA 12:2) 
1. TSentral'naya klinicheskaya psikhonevrologicheskaya i neyro- 
khirurgicheskaya bol'nitaa Ministerstva putey soobshcheniya. 
(BRAIN, surgery, 
bi-active electrodes (Rus)) 
(ELECTROCOAGULATION, appar. & instruments, 
bi-active electrodes for brain surg. (Rus) ) 
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-oontrolled diode-in maching 4a722 increased the smoothness by 1.5 units, Recesses 
of complex shapes were produced in two operations by machine 473 with a pulse 
generator, Thie process was considerably faster than nechenAcel miliing. It 
reduced production costs to tyo-fifths ami machine time to one-fifth of that 
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PRAISE sre : 


OV, AceI. (g- Polevskoy, Sverdlovskoy oblasti) 


Experience in the organization of the proper feeding of children 
during the first months of life among women workers of the Severskiy 
metallurgical and the Polevsxoy cryolite plants. Sov. adrav. 19 
no.6:42-44 160. (MIRA 13:9) 


1. Iz kafedry propedevtiki detskikh bolezney (zav. - dotsent T.E. 
Vogulkina) Sverdlovskogo meditsinskogo instituta. 
(POLEVSKOY-—INFANTS NUTRITION) 
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Advanced training of physicians and feldshers at Polevakoy in 
Sverdlov Province. Zdrav. Ros. Feder. 5 no. 2:31-33 F '6l, . 
(MIRA 14:2) 


1. Zaveduyushchiy Polevskim gorzdravotdelom. 
(POLEVSKOY—MEDICINE—-STUDY AND TEACHING) 
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MARKOV, A.I.; POGODA, A.S. 


Console with "GS" supports for fixing the angle measuring 
instrument. Ugol' 37 nce.5:47 My '@2. (MIRA 15:4) 


Shakhta "Proletarskaya-Glubokaya" tresta Makeyevugol' 
(Mine surveying—Equipment and supplies) 
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MARKOV, A.I., inzh.; BORISOVA, Ye.1. 


Automatic measurement of cooking liquid level in a rae 
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1. Priozerskiy tsellyuloznyy zavod. 
(Woodpulp industry--Equipment and supp} ies) 
(Liquid level indicators 
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USSR/Engineering - Hydraulic Engineer- Apr 51 
ing, Equipment 


"Prevention of Cavitation Erosion in High-Power 
Propeller Pumps," A. I. Markov, Engr 


"Gidrotekh Stroi" No 4, pp 17-19 


Suggests application of plasticized wood for 
lining those portions of inner surface of runner 
chamber, which are affected by cavitation ero- 
sion. Describes several cases of protecting 
pumps this vay with very satisfactory results. 
Operation of lst machines with protective layers 
revealed possibility of repairing this layers’ 
UBSR/Enginesring - Hydraulic Engineer- Apr. 51 
4 » Equipment (Conta) 


without complete diamuntlement of pump. Installa- 
ticn of protective layers of this type ia consider 
ably simpler and less expensive than those made of 
metal. 
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VORONIN, A. A.; MARKCV, A. I. 


Influence of ultrasonic oscillations on the splintering 
process of refractory alloys. Metalurgia constr mas 13 
no. 4: 359 Ap '6l, 
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MARKOV, A. I.; KRIVOUKHOV, V. A. 


. "Bonding of Minerals- Ceramic and Carbide Tool Bits with Heat Resistant 
Glue," Stanki i Instrument, Vol 6, June 1952 pp 35-36. 


Analysis B-85830, 26 May 55 
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ZAS:AVSLOU. Vo;' Izrail'yevich; KORSAKCV, Aleksandr Pavlovich; 
USvyatskiy, Yefim Abramovich; BRYANTSEVA, V.P., inzh., ved. 
red.; MARKOV, &.J., kand. tekhn. nauk, red.; PONOMAREV, V.A., 
tekhn. red. 


{UZG-2 ultrasonic equipment for machining parts made of hard 
materials ]U1'trazvukovaia ustanovka UZG-2 dlia obrabotki de- 
talei iz tverdykh materialov. Moskva, Filial Vses.in-ta 
nauchn, i tekhn.informatsii, 1958. 15 p. (Peredovoi nauchno- 
tekhnicheskii i proizvodstvennyi opyt. Tema 8. No.M-58-267/4) 
(MIRA 16:3) 
(Ultrasonic metal cutting) 
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MARKOV, A.I., kand. tekhn, nauk, dots. 
Technological preblems in dimensional ultrasonic machining 
of hard materiale, Izv. vya. uchebd. Zav.e; mashinoatr. no.11/12: 
191-197 '58, (MIRA 13:3) 


1.Moskovskiy aviateionnyy institut. 
(Ultrasonic waves—Industrial applications) 
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AUTHOR: 
TITLE: 
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: SOV/122- 58-12-16 /32 
Markov, A.I., Candidate of sechnical Sciences, Docert 
“A New Wethod of Increasing the Output of Ultrasonic 
Machining (Novyy metod povysheniya proizvoditel'nosti 
ul'trazvukovoy obrabotki) 


PERIODICAL: Vestnik Mashinostroyeniya, 1954,Nr 12, pp 46-47 (USSR) 
ABSTRACT: The effectiveness of combined ultrasonic erosion and 


Card 1/3 


anodic solution etching is described. Ultrasonic erosion 
machining is most effective with brittle materials. 

Tough materials such as hardened steel or heat-resisting 
alloys can only be cut slowly (0.03 - 0.06 mm/min) by 
normal ultrasonic erosion, and the rate of wear of tools 
is high when cutting these materials. According to 

Ya.B. Fridman, tough materials are disrupted by tangen- 
tial stresses and brittle materials by stresses normal to 
the surface. The action of ultrasonic erosion produces 
the latter type of stresses which are characteristic for 
brittle fracture. Anodic etching produces a brittle oxide 
film on the surface of the metal which is more easily 
removed by the abrasive ultrasonic erosion. As the surface 
is continually removed, the anodic passivation or etch can 
continue so long as current is supplied. A diagram is 
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A New Method of Increasing the Output of Ultrasonic Machining 
given which shows the basic electrical circuit for the 
combined process. Direct current at 6 to 18 volts is 
applied. The part being machined is connected to positive 
and the cutting teol to negative. A 20 to 40% solution 
of common salt is used as electrolite. The abrasive 
cutting powder is suspended in this electrolite solution. 
Comparitive machining rates for normal ultrasonic process 
and for the combined process are shown in the Table. 
Frequency and amplitude produced in the magnetostrictive 
generator were the same for both methods. The combined 
process gave 2 to 3 times the cutting rate and a quarter 
to half the tool wear with the norma process. With 
anodizing current density 30 amps/om“, hardened steel was 
cut at 0.3 mm/min and heat resisting alloy at 0.08-0.25 
mn/min, according to the type of alloy, and hard alloy at 
0.2 m/min. With current density 7. amp/om*, hard alloy 
was cut at 1 to 1.6 mm/min. An experiment was made in 
which the combined process was operated without abrasive 

Card 2/3 powder in the electrolite. Very little cutting effect 
was obtained; this tends to disprove the hypothesis that 
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A New Method of Increasing the Output of Ultrasonio Machining 


brittle surfaces can be disrupted by cavitation effects 
alone. Anodic surface embrittlement does, however, 
render the surface of hard or heat-resistant alloys more 
Susceptible to erosion by abrasive particles in ultra- 
Sonic machining processes, 

There are: 1 diagram, 1 table, and 6 references (all 
Soviet) 


Card 3/3 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001032420015-3" 


"APPROVED FOR RELEASE: 09/19 


eee eee ea eR asta athe 


513R001032420015-3 


PASSER URE ES 


eee 


ERIVOUKHOV, VoAe; MARKOVs Aste... 


pressure cooling systems 
6:14-15 Je ‘58. 
(MIRA 11:7) 


c f high- 
Investigating the characteristics o 
in cutting heat-resistant alloys. Stan.i instr. 29 no.» 


(Metal outting--Cooling) 
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MARKOV, A.I. 


Spoothnese of a steel surface machined with heavy feed on a fine 
turning lathe. Trudy Sem.po kach.poverkh. no.4:127-136 '59. 
(MIRA 13:6) 
(Surfaces (Technology) ) 
(Turning) 
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freely directed abrasives; 2) dimens 


the grains of which receive 
a detailed description of the firs 
that dimensional ultrasonic machin 


oscillates with ultrasonic frequency 


(A = 0.01 = 0,06 mm) . 
(transverse, torsional), 
carried out lately by the ENIMS [Ref 
USSR and abroad [Ref 3] 
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of hard materials. 
ng is shown in Figure 1. 
30 kc) and small amplitudes 
{tudinal oscillations of the 
4llations may be used 


in the manufacture of machine parts made 
scheme of this kind of ultrasonic machint 


At present, mainly long 


tool are applied, although also other types of osc 
of which Ref 2 gives som 


show that the tool pl 


(f = 16 ¢ 


6], 


e details. 
the Institute of Acoustics of the AS 
ays the part of a hammer periodi- 
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24 10 3/121/59/000/10/00 1/005 
AUTHOR Markov, A.1. 
TITLE: The Kinematics of Dimensional Ultrasonic Machining! 
PERIODICAL: Stanki i Instrument, 1959, No 10, pp 15 - 18 
TEXT; There are two kinds of ultrasonic machining: 1) machining with 
{onal ultrasonic m chining with abrasives, 


4al tool.\4 Reference 1 gives 
thod. The author points out 
greater possibilities 


The principal 
The tool 


The investigations 
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69881 


8/121/59/000/10/001/005 
The Kinematics of Dimensional Ultrasunic Machining 


cally hitting the abrasive grains and pricking out particles from the machined 
material, while cavitation phenomena play only an auxiliary r8le. Therefore, 
the wide-spread cavitation hypotheses have to be considered as unfounded, The 
author states that with dimensional ultrasonic machining, two motions have to 
be distinguished: the principal one is the longitudinal oscillation of the 
tool with ultrasonic frequency, imparting energy to the abrasive grains, while 
the feed motion has to be considered as auxiliary. The speed of the principal J 
motion is determined by the formula: KfA 

v= 0007 m/sec, 
The feed motion with ultrasonic machining can be of different character: 
longitudinal s)on¢, transverse sy,,y5, and circular s,4,, (rotation of machine 
part or tool). Figure 2 shows the different machining operations which can be 
carried out by the dimensional ultrasonic method, The author states that, 
hitherto, ultrasonic planing and grinding have not been sufficiently studied. 
Also for threading operations ultrasonic machining has been employed only to 
a small extent, although this field of application ensures a high operating 
efficiency. In order to ensure the necessary continuity of the machining 
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prozess, the two motions - the principal one and the feed motion - have to be 
soordinated in the same Way as it is the case with ordinary metal cutting 
machine tools, This is achieved by creating between tool and blank a de- 
finite static pressure, the magnitude of which, as it is proved by the tests, 
depends mainly on the cross-section area of the tool and the properties of the 
material to be machined, Tests carried out by the author with dimensional 
ultrasonic machining of apertures as well as an analysis of numerous foreign 
investigations show that a relation exists between the magnitude of longitudi- 4 
nal feed Slong and the speed of principal motion v; an increase of the latter 
results in the growth of Slong- Figure 3 shows the function of themagnitude 
of longitudinal speed depending on the Speed of principal motion, plotted as 

a result, of a treatment of foreign test data [Ref ‘ae As it can be seen from 
the Figures 3 and 4, the magnitude of longitudinal feed 816 is nearly 
dire:*ly proportional to the speed of Principal motion v. Me efficiency of 
ultrasonic machine tools is generally evaluated by two magnitudes; the 
magnitude of longitudinal feed Slong Per minute (for a constant cross-section 
area of tool S,) and the magnitude of metal volume removal per minute V, whict 
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is aften called rate of removal, V = S,mm 3/min, The author enumerate 
several deficiencies the ultrasonic methodee fray possesses in spite of its 
great advantages: 1) A comparatively small machining area in producing aper- 
tursas, The maximum possible machin area of the existing ultrasonic machire 
tools amounts to from 750 to 2,000 in one operation, This can be in- 
ereased by improving the layout of ultrasonic machining, the construction of 
vibrators and by developing new inexpensive magnetostrictive materials. 2) The ; 
machining depth of the ultrasonic method 1s not sufficient (not more than 

25 - 40 mm at present). This can be improved by applying special methods of 
feeding the abrasive suspension to the working area and by reducing the effe-* 
of side removal. 3) The high power consumption of the ultrasonic process which 
can ke expressed by the ratio of power consumed to the average volume removal 
of machined material. 4) The low efficiency and considerable wear of tool 
during the machining of hard-alloy parts or machine parts of hardened ste-. 

In order to increase the efficiency of ultrasonic machining the author sugge*ts 
to apply to a greater extent combined machining methods, i.e. ultrasonic, 
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USSR and abroad positive results were obtained by such combinations [Refs 
8 and 9]. 

Four graphs, 10 references, 5 of which are English, 3 Soviet, 1 German and 
l American, 


electro-erosion and electrochemical processes, and points out that in the al 
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TITLE: Effects 
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PERIODICAL: Stanki 1 Instrument, 1960, No. 11; 


alloys. Since the sur 
tool life depend to 4 great extent on 
the contact-surface interaction of the 
cutting part of the tool and the mate- 
rial being machined, high sonic or 
ultrasonic vibrations of small ampli- 
tude are able to affect this inter- 
action, while they do not show any effects . 
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on the dimensions and shape of the workpiece being tooled. Figure } shows the 
magnetostriction vibration head producing radial-tangential virrations of the 
tool. Tool 1 by nut 2 is tightened to concentrator 3. The vibration system 
composed of block 4, concentrator 3 and tool 1 4s fastened to bocy © by screws & 
and 7. The tool top is located in the zone near the translation antinode 2f the 
concentrator, With the aid of a flange, body 8 is screwed to connection plate > 
welded on to strip 10 which is clamped into the tool post of the machine tocr 
The vibration head can take four different positions on connection plate % wnion 
makes it possible to change the @irection of ultrasonic vibrations in tne ratit 
tangential direction. The [ +:2-57 (GUZ-5P) generator was used as the source of 
electric vibrations, Its maximum output power amounts to some 3.5 kw, while it 
frequency range is between 13 and 30 ke. The grinding tests establisned the 
effects of ultrasonic vibrations on the surface finisn, quality of surface ayer 
and grinding disk wear, Figure 3 shows the dependence of the rms-height of 
microroughness Hymg on the depth of cut t during the surface grinding, cf the 
heat-resistant steel grades P4375 (214378) 


j a $. 6 (ZnS6) wee and without 
vibrations, Vibration frequency was *1 kc, oublie amplitude’ vibration “= 
0.015 + 0.018 mm, Grinding was carried out by a °.60L7 24 (EBOCLTIR) griniom 
Card 2/6 

ceaeiecmetin rsdihy Ses ie. air Taare = 
fa ae BRS RSS AS. Dist $' 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001032420015-3" 


: APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001032420015-3 


eget 


scugpeass = 


S/i2tY/OO/ fe OP 
ACOL/ACC 2 


Effects of Ultrasonic Vibrations on Machining of Heat-Resistant A: -oys 


disk with cooling by 2 5%-emulsion at the following grinding conditions: Vy, = 
= 5 mm/double motion. As a resul* of 


21 + 25 m/sec, Song = 4.6 m/min, Strans 
the tests 1% was Found that the use of high sonic or ultrasonic vibrations cf 
small amplitude (double amplitude, 10-15 ) greatly improves the surface finish 
surface roughness decreases by 1.5 - 2 times -, and also reduces the cutting 
forces and temperature. However, the grinding disk wear increases by approximate- 
ly 1.5 times. In turning of heat-resistant alloys the effects of ultrasonic 
vibrations on the tool life, deformation of the layer being cut and finish of the 


bol 


machined surface were studied. Figure 4 shows the depencence Bipure os \ 
of the tool life (P18 - R18 - grade steel) on the amplitude of / 


ultrasonic vibrations of radial direction of 22 ke frequency. 


Heat-resistant EI437B alloy was machined under the following 
conditions: v = 10 m/min, s = 0.2 mm/rev, t = C.5 mm, blunt- 
ing criterion hg = 0.6 mm, Figure 5 shows an analogous 
dependence obtained with radial-tangential vibrations of a 


R18 tool, Vibration amplitude in radial direction Ap = 0.97 
A, in tangential direction Ay = 0.26 A, where A is the 
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magnitude of the vibration amplitude of the tool top. The heat-treated ET 
alloy was machined at v = 12 m/min, s = 0.2 mm/rev, t = 0.5 mm. a ; 
h and 5 marks the range of double amplitudes of tool vibrations wnien nas 
positive effect. Condition I means ultrasonic vibrations of sreat in 
(maximum output power of generator about 3.5 xw), condition Pipure 5: 
II = vibrations of medium intensity (at 2 medium output 

power of about 2 kw) and condition IIT = vibrations of low Teun) 
intensity (at a minimum output power of the generator of 
about 1 kw). As a result of the tests carried out it was 


(Meee. SEN OE = 


found, that the application of radial-tangential uitra- yee eens eee 
sonic vibrations to high-speed eutting tools increase their . een = 
wear resistance by three times or more, while showing a de J Y are 
decrease in the wear resistance of sintered carbide tools ess Geos 
(in this case the ¥, 8 (VK8) grade sintercd carbide was =f ers 
tested). However, uitrasonie vibration turning practically ww 2s 2 pennies 
does not affect the surface finish of the machined worn- ae 
piece, Table 2 presents data on the surface finish of a 4 § 2 6 a fe we 
ET437B specimens mr.chined with and without transverse ultra- i A : 
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As the investigation results show, increased or lowered =oal wear Tr 
depends also on the intensity of the ultrasonic vibrations. 


sonic vibrations at v = 8 m/min, t= 0.5 mm, s= C.2 - 0.4 an/rev wi 


Figure 3. The dependence of Hrms on t, grinding the EI437B alloy: 
1 - without ultrasonics, 2 - with ultrasonics; grinding 
the ZhS6 alloy: 3 - without ultrasonics, 4 - with ultra- 
sonics, 
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Krivoukhov, V A ,S V_ Yegorov, B. Ye Brushteyn, A. I. Markov, _ 


A. G. Chervyakov, P. D. Bespakhotnyy, A. I. Belousov, and A D Chubarov 


Obrabatyvayemost' rezaniyem zharoprochnykh i titanovykh splavov (Machinability 
of Heat-Resistant and Titanium Alloys) Moscow, Mashgiz, 1961 243 p. 
Errata slip inserted 4500 copies printed 


Ed. (Title page): V. A  Krivoukhov; Reviewer: A.M Karatygin, Candidate of 
Technical Sciences; Ed. of Publishing House: N. A. Ivanova; Tech. Ed. : 
A. F. Uvarova; Managing Ed. for Literature on Cold Working of Metals and 
Machine-Tool Making: V. V. Rzhavinskiy, Engineer 


PURPOSE. This book is intended for technical personnel concerned with the 


machining of metals It may also be useful to students at schools of higher 


education. 
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» Machinability of H: at-Resistant (Cont. ) SOV /5788 


COVERAGE: sic conditions for improving the machinability of heat-resistant 
and titanium ai. cvs are examined. Results of investigations on the effect of 
various factors (e g , tool geometry, single-point tool wear, cutting regimes, 
lubricating coolants, heat treatment) on the machinability of alloys are 
presented. Recommendations are given for the selection of rational cutting 
regimes, effective lubricating coolants, and preliminary heat treatment. No 
personalities are mentioned There are 91 references: 61 Soviet, and 
30 English. 


TABLE OF CONTENTS {Abridged]: 

Ch. I. General Concepts on Heat-Resistant and Titanium Alloys 3 
Ch. Il. Deformation of Metal in the Removed Layer 12 
Ch. II. Soviet and Non-Soviet Practices in Machining Heat- Resistant 


and Titanium Alloys 35 
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| 00 A207/A101 
AUTHORS : Voronin, A. A., Markov, A. I., Sherbakov, M. A. 
TITLE: Ultrasonic vibrations in grinding cutting tools 
PERIODICAL: Stanki i Instrument, Mashgiz, no. 2, 1961, 14 - 16 
TEXT: Previous investigations of the authors (Ref. 1) have shown that 


excitation of low-amplitude high-frequency vibrations in flat grinding of heat- 
resistant alloys and tool steels improves considerably the quality of the surface. 
Further experiments were conducted to investigate the effect of forced ultrasonic 
vibrations in grinding on the wear-resistance of the cutting tools. High-speed * 18 
(R-18) steel and 5k 8 (VK8) sintered carbide plates were studied. The vibration 
parameters were: frequency, 22 ke, and double amplitude, 0.01 - 0.015 mm. The 
wear resistance waS evaluated on a continuously turning heat-resistant alloy. The 
experiments showed that, in all cases, grinding with ultrasonic vibrations consider- 
ably improved the wear-resistance of the cutting tools. For the R18 steel cutters 
the greatest improvement was observed in the range of higher cutting speeds. Test 
data showed that the wear-resistance of the VK8 cutters (92% tungsten carbide, 8% 
cobalt) ground with ultrasonic vibrations was more than twice that of conventionally 
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ground cutters. The H9>y) -IV (NEL-IV) type magnetostrictional vibrator-nickel 
block was used as the source of mechanical vibrations. ‘The vibrational head was 
power supplied from a ry3 -5 1] (GUZ-5P) ultrasonic generator, with a maximum output 
power of about 3.5 kw. The >6 60C MUK (EB6OSMIK) sphere was used for the grinding 
of the fast-cutting plates, and the hY 60CMMK- (KCh60SMIK) sphere-for the sintered 
carbide plate. The cutting tool resistance in both cases was determined by taking 
the usual blunting criterion - the magnitude of wear along the back edge equal to 

h = 0.6 mm. Figure 5 shows the relationship between the cutting speed and the 
resistance for the R18 tools ground with and without vibrations. The following v-T 
relationships could be derived from these graphs: 1) when working with tools 
ground with ultrasonic vibrations: v = 15.3 m/min; 2) when grinding with tools 
which are ground without vibrations: 70-1 


ve 5 m/min(T - service time} The results of comparative experiments of the 
tool T° resistance with VK8 plates ground with and without vibrations is given 
by the table: the data show that the resistance of the cutters ground at ultrasonic 
vibrations exceeds those ground without vibrations by a factor of two. It is point- 
ed out that an even greater effect can be expected when grinding the tools with 
cooling. The authors derive the following conclusions from experimental data: 1) 
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It is expedient to grind the cutting tools made of various materials under condi>a. :. 
tions of relative vibrations (the tool-material system)} of high or ultrasonic 
frequency and low amplitude (2A < 0.01 # 0.015 mm). The experiments showed that 
the tool resistance increases considerably in the latter case. 2) The experiments 
indicated further that at the present time, it is worth to develop experimental 
constructions of the simplest vibrating systems for grinding the cutting tools 


using relative vibrations of the gridning circle-blank system. There are 6 figures 
1 table, 1 Soviet-bloc reference. 


Vafaun 
Figure 5: 3 
1 - grinding using ultrasonic vibra- 37 
tions, 2 - grinding without vibra- “6 
tions 5 
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Markov, Aleksey Ivanovich, Candidate of Technical Sciences, Docent 


- 


Rezaniye trudnoobrabatyvayemykh materialov pri pomoshchi ul'trazvukovykh 
i zvukovykh kolebaniy (Cutting of Hard-to-Machine Materials by Means 
of Ultrasonic and Sonic Vibrations) Moscow, Mashgiz, 1962. 330 p, 
Errata slip inserted. 8000 copies printed, 


Reviewer. B. N. Mezhuyev, Candidate of Technical sciences, Docent, 
Ed. of Publishing House: A. F. Balandin, Tech, Ed.: T. F. Sokolova, 
Managing Ed. for Literature on the Cold Working of Metals and Machine- 
Tool Making: V. V. Rzhavinskiy, Engineer. 


PURPOSE: This book is intended for engineering personnel concerned with 
problems of the machining of hard-to-machine materials. It may also be 
used by students at schools of higher technical education who are specla- 
lizing in the application of ultrasonic acoustics. 
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Cutting of Hard-to-Machine Materials (Cont. ) SOV 042 


COVERAGE: The book reviews the most important problems in the applicat.on 
of ultrasonic and sonic vibrations to the cutting of hard-to-machine materials. 
Considerable attention is given tu the analys:s and explanation of the depen 
dence of technological chararteristi. 5 of ultrasonic machining upon varicus 
factors. Basic data for the calc ulution and des:gn of magnetostrictive acous~ 
tic heads are presented along with a description of modern types of universal 
and special ultrasonic machine tools developed in the Sovict Union and non- 
Soviet countries. Problems connecte d with sonic and ultrasonic vibrations 
applied to intensify the widely used processes for the cutting of hard-to-ma- Pint 
materials are discussed, No person alitnes are menuened, There are 242 
references, mostly Sovict. 


TABLE OF CONTENTS: 


Foreword 4 
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: “Industrial application’ of ‘ultrasonics is widespread in the 
{| Peo lets Re publics, . ‘Low. energy oscillations are used to measure, 2 |, 
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clllations are used to clean machine parts, weld: ‘motals and plastics 
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| SOURCE: RZh. Tekhnologiya mashinostroyeniya, Abs. 2830 
AUTHCR: Markov, Ae I. 


Tiaaas) Mechanical treatment of materials with an electron beam and light bean 
iasor : 
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CITED SORCE: Byul. tekhn.-ekon. inforn. Gos. Kom-t Sov. Mine RSFSR po 
- koordinatsid nauchnowissled. rabot, no. 8, 1963, 88-92 


TOPIC TAGS: precision treatment, electron beam, laser, heating, melting, 
evaporation, vacuum chamber, kinetic energy, pulse regime, quantun Wight 
generator 


TRANSLATION: The article briefly describes two methods of precision treatment 
of a material similiar in their thermal action on the materials (neating, ‘ 
melting and evaporation of materials). The electron-beam treatment is based on 

| utdlization of the ability of an electron beam focused and accelerated in a 

| vacuum chaxber to convert its kinetic energy into thermal under pulsed conditions 
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(pulse length of 107... 1078 sec, frequency of 50 -- 5,000 cycles, temperature 
in working zone of 6,100C). Treatment with a laser is based on exploitation of 
the internal energy of the atoms and molecules of certain substances and on the 
use of quantun light £ merators. Lasers also operate under a pulsed regime 
(pulse length of 0.27%— 50-6 sec, frequency of 0.l--5 cycles, energy concentra- 
tion in beam of 0.01--0.001 mm, diameter of 10--20 joules, which heats the 
material to many thousands of degrees). One illustration, 1 table, bibliography 
of 9 titles. L. Tsukerman. 
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jORG: none 
|PITLE: A method for damping harmful vibrations originating in an oscillating 
-fixture-tool-detail) during cutting of hard to work materials. 
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PURPOSE: The book is intended for engingering inspection fore- 
men, measurement laboratory workers in machine-building plants, 
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COVERAGE: The book contains information on methods and instru- 
ments used in industry for measuring spur and parallel heli- 
cal gears. Basic concepts of the theory of spur gearing are 
given and formulas for determining elements of gears and de- 
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yiations according to Gost atandards 1643-56 are quoted. The 
author states that the level of engineering measurements of 
toothed gears does not satisfy the requirements of the Soviet 
machine-building industry. Development of measuring instru- 
ments is the responsibility of TBNIITMASH (Central Sctent:fic 
Research Institute of Technology and Machinery) and the 
Bureau for Interchangeability of the Committee on Standards 
4n Measures and Measuring Instruments under the Council of 
Ministers of the USSR. Work on automation of the gear in- 
gpection process 4s in process. No personalities are mentioned. 
Tnere are 22 references, all Soviet. 
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